
400 300 200 100 0 100 200 300 400
xfocal (mm)

400

300

200

100

0

100

200

300

400
yf

oc
al

 (m
m

)
40 microns

x: = 0.13"
y: = 0.16"

Altitude:  46.9

dither20200308-63302-B (clipped)



400 300 200 100 0 100 200 300 400
xfocal (mm)

400

300

200

100

0

100

200

300

400
yf

oc
al

 (m
m

)
40 microns

x: = 0.86"
y: = 0.72"

Altitude:  47.2

dither20200308-63302-B (outliers)



0.425 0.430 0.435 0.440 0.445 0.450
MJD - 58917

0.20

0.15

0.10

0.05

0.00

0.05

of
fs

et
 ("

)

Median offset: -0.13  0.29
ra
dec

1.0

1.2

1.4

1.6

1.8

2.0

2.2

FW
HM

, t
ra

ns
pa

re
nc

y

FWHM
transparency



0.50 0.25 0.00 0.25 0.50
fiber offset, ra, arcsec

0.4

0.2

0.0

0.2

0.4

fib
er

 o
ffs

et
, d

ec
, a

rc
se

c

0.5 0.0 0.5
fiber offset, dec, arcsec

0

50

100

150

200 y = 0.18′′

0.5 0.0 0.5
fiber offset, ra, arcsec

0

100

200

300
x = 0.16′′

0.0 0.2 0.4 0.6
fiber offset, total, arcsec

0

100

200
= 0.22′′



250 0 250
xfocal (mm)

400

200

0

200

400

yf
oc

al
 (m

m
)

4
2

0
2
4

250 0 250
xfocal (mm)

400

200

0

200

400

yf
oc

al
 (m

m
)

0
2
4
6
8
10
12
14

2

0.43 0.44 0.45
time since first (days)

0

5

10

15

2

2 0 2
total fiber offset (x)

2

0

2
to

ta
l f

ib
er

 o
ffs

et
 (y

)

0.4
0.2

0.0
0.2
0.4

re
sid

ua
l (

m
ag

)



14 12 10 8 6 4
mphot (instrumental)

0.5

0.0

0.5

m
sp

ec
m

ph
ot

= 0.00, = 0.20

15 10 5
mspec (instrumental)

0.5

0.0

0.5

m
sp

ec
m

m
od

el

15 10 5
mspec (instrumental)

5

0

5

(m
sp

ec
m

m
od

el
)/

0 1 2 3 4
total fiber offset (′′) 

0.5

0.0

0.5

m
sp

ec
m

m
od

el

0 1 2 3 4
total fiber offset (′′) 

5

0

5
(m

sp
ec

m
m

od
el

)/



2 0 2

2

0

2

data

0.3 0.0 0.3 0.6
mag

2 0 2

model

0.3 0.0 0.3 0.6
mag

2 0 2

residuals

0.060.00 0.06 0.12
mag

Fiber 129, dchi2frac= 1.0



2 0 2

2

0

2

data

0.0 0.6 1.2 1.8
mag

2 0 2

model

0.0 0.5 1.0 1.5
mag

2 0 2

residuals

0.4 0.2 0.0
mag

Fiber 194, dchi2frac= 1.0



2 0 2

2

0

2

data

0.0 0.5 1.0
mag

2 0 2

model

0.0 0.5 1.0 1.5
mag

2 0 2

residuals

0.15 0.00 0.15
mag

Fiber 235, dchi2frac= 1.0



2 0 2

2

0

2

data

0.0 0.5 1.0 1.5
mag

2 0 2

model

0.0 0.5 1.0 1.5
mag

2 0 2

residuals

0.30 0.15 0.00
mag

Fiber 237, dchi2frac= 1.0



2 0 2

2

0

2

data

0.0 0.8 1.6
mag

2 0 2

model

0.0 0.6 1.2 1.8
mag

2 0 2

residuals

0.06 0.00 0.06
mag

Fiber 563, dchi2frac= 1.0



2 0 2

2

0

2

data

1.5 3.0 4.5
mag

2 0 2

model

1.0 1.5 2.0 2.5
mag

2 0 2

residuals

0.0 0.8 1.6
mag

Fiber 577, dchi2frac= 0.9



2 0 2

2

0

2

data

0.0 0.4 0.8 1.2
mag

2 0 2

model

0.3 0.6 0.9
mag

2 0 2

residuals

0.15 0.00 0.15 0.30
mag

Fiber 741, dchi2frac= 1.0



2 0 2

2

0

2

data

0.0 0.8 1.6
mag

2 0 2

model

0.0 0.5 1.0
mag

2 0 2

residuals

0.0 0.4 0.8
mag

Fiber 760, dchi2frac= 1.0



2 0 2

2

0

2

data

0.0 0.5 1.0 1.5
mag

2 0 2

model

0.4 0.8 1.2
mag

2 0 2

residuals

0.2 0.1 0.0
mag

Fiber 782, dchi2frac= 1.0



2 0 2

2

0

2

data

0.0 0.3 0.6 0.9
mag

2 0 2

model

0.00 0.25 0.50 0.75
mag

2 0 2

residuals

0.06 0.00 0.06
mag

Fiber 902, dchi2frac= 1.0



2 0 2

2

0

2

data

0.4 0.8 1.2
mag

2 0 2

model

0.4 0.8 1.2
mag

2 0 2

residuals

0.15 0.00 0.15
mag

Fiber 968, dchi2frac= 1.0



2 0 2

2

0

2

data

0.0 2.5 5.0 7.5
mag

2 0 2

model

0.0 1.5 3.0 4.5
mag

2 0 2

residuals

0.0 1.5 3.0 4.5
mag

Fiber 1504, dchi2frac= 1.0



2 0 2

2

0

2

data

0.00 0.25 0.50 0.75
mag

2 0 2

model

0.0 0.3 0.6
mag

2 0 2

residuals

0.1 0.0 0.1 0.2
mag

Fiber 1581, dchi2frac= 1.0



2 0 2

2

0

2

data

0.30 0.15 0.00 0.15
mag

2 0 2

model

0.30 0.150.00 0.15
mag

2 0 2

residuals

0.1 0.0 0.1
mag

Fiber 1666, dchi2frac= 1.0



2 0 2

2

0

2

data

0.3 0.0 0.3 0.6
mag

2 0 2

model

0.0 0.5 1.0
mag

2 0 2

residuals

0.4 0.2 0.0
mag

Fiber 1691, dchi2frac= 1.0



2 0 2

2

0

2

data

0.0 0.5 1.0 1.5
mag

2 0 2

model

0.0 0.6 1.2 1.8
mag

2 0 2

residuals

0.2 0.1 0.0
mag

Fiber 1716, dchi2frac= 1.0



2 0 2

2

0

2

data

0.0 0.4 0.8 1.2
mag

2 0 2

model

0.0 0.4 0.8 1.2
mag

2 0 2

residuals

0.1 0.0 0.1
mag

Fiber 1912, dchi2frac= 1.0



2 0 2

2

0

2

data

0.0 0.4 0.8 1.2
mag

2 0 2

model

0.0 0.5 1.0
mag

2 0 2

residuals

0.16 0.08 0.00 0.08
mag

Fiber 2118, dchi2frac= 1.0



2 0 2

2

0

2

data

0.0 0.3 0.6 0.9
mag

2 0 2

model

0.25 0.50 0.75
mag

2 0 2

residuals

0.08 0.040.00 0.04
mag

Fiber 2263, dchi2frac= 1.0



2 0 2

2

0

2

data

0.0 0.4 0.8 1.2
mag

2 0 2

model

0.0 0.4 0.8 1.2
mag

2 0 2

residuals

0.05 0.00 0.05
mag

Fiber 2296, dchi2frac= 1.0



2 0 2

2

0

2

data

0.0 0.5 1.0 1.5
mag

2 0 2

model

0.0 0.6 1.2 1.8
mag

2 0 2

residuals

0.6 0.4 0.2 0.0
mag

Fiber 2726, dchi2frac= 1.0



2 0 2

2

0

2

data

0.0 0.6 1.2
mag

2 0 2

model

0.0 0.6 1.2 1.8
mag

2 0 2

residuals

0.060.00 0.06 0.12
mag

Fiber 2728, dchi2frac= 1.0



2 0 2

2

0

2

data

0.0 0.4 0.8
mag

2 0 2

model

0.0 0.5 1.0
mag

2 0 2

residuals

0.150.00 0.15 0.30
mag

Fiber 3059, dchi2frac= 1.0



2 0 2

2

0

2

data

0.0 0.5 1.0
mag

2 0 2

model

0.0 0.5 1.0
mag

2 0 2

residuals

0.06 0.00 0.06
mag

Fiber 3761, dchi2frac= 1.0



2 0 2

2

0

2

data

0.8 1.6 2.4
mag

2 0 2

model

0.6 1.2 1.8
mag

2 0 2

residuals

0.0 0.2 0.4
mag

Fiber 3866, dchi2frac= 1.0



2 0 2

2

0

2

data

0.0 0.3 0.6 0.9
mag

2 0 2

model

0.25 0.50 0.75 1.00
mag

2 0 2

residuals

0.15 0.00
mag

Fiber 3868, dchi2frac= 1.0



2 0 2

2

0

2

data

0 3 6 9
mag

2 0 2

model

0 1 2 3
mag

2 0 2

residuals

0 2 4 6
mag

Fiber 3940, dchi2frac= 1.0



2 0 2

2

0

2

data

0.8 1.6 2.4
mag

2 0 2

model

0.5 1.0 1.5 2.0
mag

2 0 2

residuals

0.0 0.2 0.4
mag

Fiber 3986, dchi2frac= 1.0



2 0 2

2

0

2

data

0.0 0.6 1.2 1.8
mag

2 0 2

model

0.0 0.6 1.2 1.8
mag

2 0 2

residuals

0.30 0.15 0.00
mag

Fiber 4689, dchi2frac= 1.0



2 0 2

2

0

2

data

0.0 0.8 1.6 2.4
mag

2 0 2

model

0.0 0.8 1.6 2.4
mag

2 0 2

residuals

0.00 0.08 0.16 0.24
mag

Fiber 4785, dchi2frac= 1.0


